Integrating Shape and Pattern in
Mammalian Models

Marcelo Walter
| S

Alain-Fournier

Overall Goal The Problem

Development of an scheme for Integration of the and elements
generating rich visual details for patterned of an object
animals Usual-method-is-to-model shape, then-add pattern

Strate
3+ Strategy

Pattern Formation

1 - Develop a method to generate patterns
| found in mammalian coats, especially

giraffes and big cats

— 2 - Controlled transformation of a shape

. EmbryoDevelopment | 3 - Integration of the two




- PreviousWork ——— — 1 -Clonal Mosaic Model

~-Pattern Generation 1 ~ Patterns reflect an underlying arrangement
Reaction-Diffusion (Turing’52, Murray, Bard)

Turk’91, Witkin&Kass’91

--Overview of the Model : —Main Parameters and their roles
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Computed

Giraffe Patterns (Reticulata) Spotted Patterns




Set of primitives defines
a hierarchical structure.
—_Ancestry is defined by the |
- use

Set of features
drives the

transformation

Obtaining Real pewhonngiatie
Measurements LY

Examples




- Simulate the CM model directly on the
surface of geometrical models |

Generate pattern on a fixed geometry

‘| Schematic Representation ’ ~ | Pattern on the Surface

Simulate Pattern on
growing Embryo

Generic N ElAnimal with B

Animal Camanes Pattern at
Embryo

Model mmm Pattern any age

Pattern on a fixed geometry

From 2D to 3D (without growth)

Distribution of random
points on the surface
=~ Deriving Cell Splitting
Rates from Growth




Change geometry and keep pattern
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Control of Parameters
7Use the cylinders to control parameters, e.g:
= To prevent areas of the body to receive pattern ——
Spots of different sizes in different areas of the
= body — 0000000000000
7Special patterns (such as face)




Control of Parameters

Future Work

Exploration of CM
| patterns

CMmodeling of other
- phenomepna
_ ShapeandPattern

__ Morphing =

Conclusions

7Approach that integrates a biologically-
plausible pattern generation model with a
— body growth and animation system
Enables the automatic generation of
~— individual bodies and their associated
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